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[-2-^1 

^3 ^°1B SJB (normally white mode)^ ic'gej abnormal ly white mode)^^ 

°lt ^«fl, 3" tfl-§-*Rr ^-#-<H) ^S. tfe- 7}*m ^l^(in-cell) 

O]^ ^ol cgcrfofl ^fa. ^oj-o. rq.STfl §H q-Bj-q-^ ^-^^l $ 

^#£.3. nefloiefl^o] ^i|o S ^o)^ ^ ^J^l^l* 



£ 6 
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^Ml 0 * 2 * ^S-M^KWide viewing angle LCD} 



-E l£r TN -^^SAl^l^l ^Jf-fr £fsfl a>a1^o]ji > 

£ 2a^- £ 2b^r TN -S-JEL ^S^l^H £*l^r £^o] _ 

£ 5a ^^1 £ 5c ^ ^sfl^ ^l^z}- <%%3.m^4\ a]o>z| s-^^- u^b}-^ =L^S. 



100 : ^sfl^ 112 : tIMe 

114 : <^&) tLf- H6 : ±£l *m 

118 : = ell^l 120a : 1 ^#*> 
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1020020057648 %^ 2003/5/27 

120b : *l| 2 126 : *fl 1 afllK 1 - 

128 : *fl 1 130 : *ll 2 7)# 

132 : -i-^nflS^i: 134 : ^« ^al 3 !^ 

136 : sg^S^ 138 : ^-f-^^- 

140 : 2 HflU^ 150 : 



^. ^71 <^£r ^27} 7>^J1 ^71 nfl-g-oll £-*><3] tifl^ofl 7^31 9i<L^, 9l 

$mSLS. dj^ofl ^71^ <?17}<5M £-*r«fl13 *f|<H^ ^ 5M. 

uflM ^^S^l^-^l (Active Matrix LCD : AM-LCD)7|- «fl^£ ^ -g^^ 
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1020020057648 #^ ^*> : 2003/5/27 

<2i> <y>£3 o.s. ^^5.^1^1* ^^Rr 7]-g-3°] -iff-<?l <a^ 3fl^S] -y-stjji 

< 22 > £ l£r <a^>^ < ?l TNCTwist Nematic) ^ <5]Jf-i- £r*fl*H:E 0 l 

4. 

A^ti^e^Ei(^,^- ( ^)(8)l- i^-^r £fH^Bl(7)4 ^3^3 ^##^-(18) 
°1 ^€ ^71^(5)4, Sj-^^^(P)^ SMi<83 ^Hl ^^i^-(17)3f 

^■¥•71^(22) A>°Hfe 6B5g(14)ol f^^M ojcf. 
<24> ^-71 ^7l^r(22)^r <=H 31 °1 7l ej-jl £ *H , ifl^ i7>0] ^B^l (T) 

7} nflH^i«§Bfl(matrix type)5L ^l^Jl, 4^ a^B^l^E]* JS^>^ 

*14-7>fe 7flolHafl^l(13)^ ^o]Elnfl^(i5)ol ^£tf. 

<25> ^-71 Sj-d^S^CP^ <#7] 7flole«l)^(l3)3|. cfl o] B\ Hfl^ ( 15) ©1 M*}^ ^ ^ 5] 

(indium-tin-oxide : ITO)^ ^ °1 ^513 ^<^\+ ^#-ir A V-§" 

<26> ^#*1 §ol ^^a^l^lfe ^71 5Ml#^-(17)^Hl 

(14)°1 #7l «4 D 4S?1^^(T)S^ o}7}& Al^ofl S]«fl Bfl^Slol, ^"71 ^^#31 Hfl 

^^iofl nq-e}- #71 ^^^(14)# ^f-^Kr ^ <#-§- S^Rr ^^-S. 
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1020020057648 2003/5/27 

<27> ^S^l^lfe £3^3 7l^(5)ofl ^f- #^(18)°] ^olcf 

. ^, ^"71 ^-f- ^(18)°] ^71 Sj-i ^(17)4 O.S ^£ 7-2:2] c*7$&X\$- 

>£-*>iiL ^7RM1 <^*H ofl^^. ^*Hr »<H4-5lsL, ^4^:4 7fl^# ^ 

<28> £ 2a4 £. 2b^ ^7l TNCtwisted nematic) ^^^^^ #^7}-^ ofl^(i4)o^ ^. 

sj-* S^S, £ 2a^r -¥-^l7>A]^ TN ^3flv|o] ^^2] Bfl^ 

90°S. 51^ afl^^l- £tt4. 

<29> £ 2b^r 7)#°)} ^7>M^I: *fl^ ^^^-7}51 tifll^Bfll- £Al*V jsl^o. 

>^7l #/*} 7^(5, 22H1 <y7>S>^ ( #7] 90°5L 3I<>] °^^Kl4)fe &7)% 

^ 7fltifl<i^>7ll 5] o] °»^&7-}2) ^-Br tfl*fl5. 90° 7\ £4- 

<30> 4^ Alo>z]-oil nfa. C/R(contrast ratio)4 ^S}-7> ^\7]] ^l 0 )^ 

<31> o}M. ^^}y) ^ ^SLS. ^eflofl^ #7l ^^fl^ vfl^-o]] $c±.^ 

sfojE abnormally white mode)^ 1 ^ (normally black 

mode)^ 3^3r ^, A ^^°fl £fl-§-*H ^*]t!r <?1 4( in-cel 1 ) ^ 

^*>:n, ^ <3^£- ^-H3^iiL <?]7>£1£^ ^ 4^ i#^ofl 2]f% 

<32> o]s>, £ 3# -M^tr4. 
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<33> £ 3-gr ^Hfl°fl ^^sfl^^ *V Sj-^ofl tfl^l- 7fl^^^r ^ig^ol 

<34> a>fi} ^-o], *fl 1 71^(40)3}- 2 71^(50) A>olo)l gooul-i.^ 

S^^H tilp|-^ofl^( 6 o)ol 

<35> ojnfl, ^V 7 i ^] ! 71^(40)^1 ^f^r ^f- e}<^ afl l ^^^(42)o] ^ 

£)JZ., 2 7l^r(50)2f ^^^(60)^01011^, cj-^ SMi(PHl tfl-§-*H i Ajjg 

W(42)^ ^^ol 3§*j*V ^1 2 ^W(52)3i]-, ^1-71 1 ^##(42) -4 ^^o] 
^1 3 ^1^^(56)* 

<36> a>7) sM~( P )^ s\-^/2 all- ^(normally black : °1*>" NB"e|- ^ 

^)3.^<$<*U)°-3, Sj-^/2 ^^-8: i^iii|5}-o|B (normally white : <>l*r" NW"Sr 

^^-)5L^^^(B)iL^ ^ 3 ^ , ^-71 NB S£L^^(A)^1 cfl-§-^ ^3^(60)2] 
^ *)1 2 ^^(52) o] tMS^oI, ^ v 7l NW £=^^(B)^1 £fl-§-*Rr 

°-^#(60)^ *Hfoflfe ^ 3 ^^^(56) o] ^^cf. 

<37> ^^tV ti>s^ Qo) *b sMi^l cfl*r ^^^r 5L 4» ^ 

<38> £ 4^ #71 £ 3^ ^^£1- M-Ej-^ ^^£o]c)-. 

<39> £ a]*V *}$>). £o} t nb S-J= ^(A)^ NW 2.= ^^(B)^r •r- , ?l7Hcfl ^ 

71 ^ ^(A.BHl ^*l*Hr °A^£r 90°H^^B 7>*1 , ^ ^^(42a) 

-8: -f^*H TN^S^ <5«^^cHl si^-^ ^r-Br ^f^g- M ^^IM 90° 
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<40> ^-^i , ^I^fsl^l ^ NB ^(A)^- #^^-Bfl7l- S]ZL NW -E.JE 

^(B)^ 5|-olH ^-b}]7> ^t}. 
<4i> olfif ^-ol 4=. ^-g- ^ NB 2.:= <3<3(A):4 NW 2 = <^(BH1 tf-E 

Sitf* ^^^^ NB H.H 9$<%3\- NW 2 = <3«HH f/jtHj£2] Jg^o] neflo] S fl^ 

<42> cjo]] cflefl o]§]. f ;e 5a s_ 5c o) X\o^ ZlEflHl- #^*H -i^tb^f. 

<43> ^ 5a £ 5c ^ oj^^ o_ ^ ^EflCB), nefl 

°1 (middle gray)#Efl, ^-o]e #Bfl5. ^ z|z^cfl tflt!: ^l 0 )^ ^-ir M-Hf^fl zl 

efl^oiq-.C^^^'d-i: ^*]«<HH uHE- ^1°>^ J*^* M-B)-^ ZLEfl^<y.) 

<44> S 5a^) *><4 ^oj, NB 2-E. ^^3] #Sj^-Bfl(B)o]l sfl^Hr zisflH(60)l- 

^J-sjji^ a]o>z}- ^^(-80 - 80)^HH H£7} 7i£| 0*11 7}^, NW 2.JEL 

^Hd(64)£- #^3-°^ NW S.B. ^^H^s} ^.sn^cq o^, 
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<46> £ 5b<>fl £^1^ w>s+ , NB 2.= ^^^f nw <3°H1 *i<y-§- °17}S> 

Til 5)^, t£3HH nb 2.= NW S..EL 3}J£^!-t- v+Ej-ifl^- 

, ^ Alo>2j- ^^oflAi ZLeflol ol^^o] ^Cf.) 

<47> £ 5c^ °-^2fl^-8: NB nefl^(80Hl 

M€ ^1°>4 ^^(-80 - 80)<M ^H-S #°<H1 Hi 

<49> nJ&H, ^-7] NW £H NB 2-H. £*fl*Ml S)^ ^iSfl = (84)<*D £^1^> 

<50> MB ££S *?> nfl J^cRr Alo)zM- ^ 91^ ^.AA 

<5i> ^ ifl-^l NB 5L=^^2f NW iJEL^-i- ^ *]-&3- £ 
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£ ^o\) -sfl^aJl^^ *V sl-^^ tfl^H NB 2.^ ^ ^ NW S-IEL ^ ^ 

sfl^M & SMi* NB S-JE. ^^s}- NW 2.= <3^-ir ^ t}jL7} ^-cf. 

##tb TN ££ o>Mh|- ECB ££ ^-g-^M ^ ?iB^B -If- 



*H T 1 ^^ 1 7)#3\- ^1 2 71^4; #7] 2 ^^.b ^] 1 7l^£| <£t£o\] 

£ tajDflE^A^; ^-7] l-^nl]B^^7l- *f| 1 7)^9] ^vgifr ^. 

^"71 ^§-*i^ ^HLofl ^ 1 Mfl^nl^; ^7} *fl 1 B^ofl ^ 

^€ 1 #7l 1 71^4 o>^b 2 71^:^ ^oj] ^£)jl f #71 

sM^^ 1/2 <^n)-t]- ^ x)g_ m}f>}a) TiMB^^-Of c-flolE^fl^i!]-; ^7] 

*1] 2 i:7>fi]-; ^-7] 1 ^7}9\. <g^5j ^ 1 sj-^^^Jlf > ^ 2 ^ % ±. 

7>Sf *fl 2 5}-^^; #7] 1 ±7}9}- O)o\) <£^Q *|] l tj-^-^aZ}., 
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<#7] Xl 2 ±.3]^ ±7}S>\- o}6\] <&^Q Xl 2 S^^S} «Hfofl Zj-Zf ^£)J7 A-^S. Cf^- 
$1#3M: Xl 1, Xl 2 fl#*> ^"71 Xl 1 ^^^) i*}^ Ojofl c^S} X] 

1 SM^^h #7l Xl 2 ^>2f *H o|;g<g X| 2 SHl^S] #Jfofl ^#«£ X] 

1 «ti^4; #7} Xl 1 ^ *fl 2 Hfl^ A>oH ^f^; # 7 1 X] 2 7]^ Ej-^ 

<56> # 7 ] ofl^o] H^^H lfl 2.-^^, ^7} XI 1 fl^Jfl-^r fl^l'SSM 

0°1 JL, #7] 2 ^^V^ fl^l^Stol \/2o]cf. 
<57> heU, #71 oj^o] ECB S^ELE^ ^71 XI 1 3#*V^ fl#*l<3ite 20~50nm°l 

31, A 2 4\<#x}*8:*\ \/2°)t±. 
<58> o]«4 Zj-o] ^#*>^, #71 *fl 1 ^#^>^1 tfl-§-«Kr <3<*^ i^E] ^ojE 

5LJEL5., #71 XI 2 ^#^^o]l tfl-§-*}^. <§^£. i^E} ^-^>X1 ^Cf. 

^71 XI 1 ^^o} m%^£r #71 *l| 2 -a^*^ ^*>X1 ^#^4 



<59> 



<60> XI 1 7l#Sj ^ofl JjLaj-^oJ #71 TflolB Bfl^i^ ^#5)^ Xl^B PCB 71^, o] 

^ ^ s S*>7l ^JZ)- El-^ofl ^-#5)^- XI 1 EflolE) PCB 71^3)- XI 2 CflolEi PCB 

71^ i^H, #71 XI 1 Ef|°lBj PCB 71^ iilM -M.?fl(2E^ ^^el 2}-olB) £.£. 

°J7^f^r Cflo]Bl ufl^-a)- <?!^£)J1 ( #71 Xl 2 tflojEj PCB 7}^ i^E] 

<6i> SE Q t # 7 | xl l dME] PCB 7l^ofl^ XI 1 s\ 3.^ ^t}jL, #71 XI 2 

PCB 7l^rXl^ XI 2 ^KH^S.* ^#^4. 
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<62> it^e] ^^a^l^l^- ^15. Xl 1 7}#^ Xl 

2 71^4; #7) Xl 2 71^4 ^^.^ X] 1 7]&ei\ ^ofl 3M^^4; 

#7) S^l^^ ^^ofl Sfl^Kr X] 1 71^ ^ofl ^-eflnflH^^; #7l 

^<3^ 1/2 <3^}-^ tMS^IjI, ^i^- ^SM- A*\^r Xl 1 ^^V^ Xl 2 

^"71 Xl 1 ^ *fl 2 ^^V^rol 7}&°] ^<*\} /5-f-3^ 

4; #7] ^-§-*i^ ^ofl Xl 1 tifl^JZ)-; 

<63> *|j ! 71 ^-o) ^c^l ^ i ^^^4; #7] Xl 1 7l#4 P>^ti^ XI 

2 71^2] ^ofl -^"71 S)-^^ 1/2 ^^V^ ^ ^iS. HL*H?}-^ 

7llolHtifl^2j- C-11 olB^Hfl^i^; #71 *>M-^1 5}-^^] tfl-g-t!: #7l ^ ti^o} jn^l ^ofl 
^ T*-^€ 1 2 ^7>^; ^"71 X] 1 i*}^ 

XI 1 sMi^-c]-, X] 2 ^7}sq- <S^^ XI 2 sj-^^i^-^; #7] X] 1 ^ Xl 2 ^ 

^ ^7]-^ XI 1 ^ X] 2 sH^^M 71^:^ ^ofl 2 tifl%>^.2f; #7l 

XI 1 ^ X] 2 A\o}6\] ^>7l XI 2 7l#2] E^°H ^€ *H 2 

<65> — XI 1 ^*l°fl — 

<66> ^Hl^r # 7 ] ofl^sfl^d] ^^5]^- cf^oi 3^3. KB ££ NW 
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<67> J£ 6^r ^] x ^Al^ofl #Al<>>z}- tij^^S] 7fl=f3°.S. 5. 

<68> H].<2f ^-o] «5fl^3fl^(100)^r °-^#(150)* Jfji *f| l 71^(110)2)- 

*ll 2 71^(130)^8: ^s}^, ^ i 71^(110)^ ^il^ 2 71^(130) 

3 <yi3£: cf^^l SMi(P)5L ^ ^^^1 £fl-§-*H lr?flnilH^i(132)2l- 

, ^-71 3Bi(PW tfl-S-^H >H« €^^BK134)# ^*H, -8-71 l-^nflE^^(132)^ 
-H*L €3€e](134)* 7]^:(130)S1 136)2}- ^-f-*!^ 

(138)21- *q 2 Bfl^(l40)-i- *Hl3. 

<69> ^-71 *j| 2 71^(130)2}- ^iL^ 1 71^(110)51 ^7} ^±<$ ^ (P)ofl tfl 

-§-*!- 7>*lfe ^ ^ (A,B)— -3- M-^rJl, ^ <3*H1 ^-§-*>c} *Q 1 ^ 

^V^C 102)52}- *fl 2 ^^V^r(104)-i- ^tb^. 
<70> ^^H, #7) 4 ^/ 2 <8<3n}i} ^^Ml 5I^>^ TflolH »fl^i(fl£Al) 

A cflolEl tifl^(^£Al)^- <§^^. 

<71> #7} ^ «fl^i(D]£Al)^ JH^^ofl^- #71 TflolS Hll^(ul£Al)4 <^^^ TflojE 

^(112)3}-, TflolH #^(112) ^^1 6flE]W^(114)4, ^-71 c-flolEi tifl^ <S 

^ ^^-(116)4 ol^ ^Tj;^ 013^ =eflo] ^^-(118)* ^ 

<72> #7l 3^(PH1 tfl-gv&}fe ^^l^ =ell^l ^^-(118)4 3#*>^ SMi^ 

(120a, 120b)* ^SM}. 
<73> olnfl, ^-71 ^^(150)£- &<&o} ol7>£l^ ^£.3. Hfl^S}^ ^-g- A}-^}^ , 

TNS..EL 5E^ ECB 2.= <^ f-°l &t}-. 
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<74> ofl^o) XN S.JEL °J A 9j^<>l sl-oje s.t=(NW)7> sj^s. ^ i ^ 

#*l-*(122)2l 0°]ZL, B ^^€r i^£&l 1-^S.= (NB)7> S]S.^ Xl 2 

:*>#( 124)2} ^a^o^o. X/27> 

<75> ^-7] xi i ^^>^(i22)4 xi 2 ^\^}^(i24)-& 
£ £14. 

<76> atl:, #7l ^^o] ecb 5LE1?J ^ ! ^^-^(122)21 20~50nm 

o]JL, #7} XI 2 ^^^(124)21 ^l^oj^o. K/27} ^4, 

<77> <S^H, #7] Xl 1 ^ X| 2 A#*>#(122,124)ol 71^(110)21 ^ofl X| 

1 Wfl*<*Kl26)* ^^W. 
<78> Q^ift i 71*4 *H 2 7l*(110,130) ^2] w>^^l^ *^ol ^iS. *r*}*} 

Til ^€ XI 1 135°) (128) 4 XI 2 ^^#(45°) (136) -g- ^^4. 

<79> 44 t 1 ^* * ^ , ^71 NW ££ <g<^(A)4 NB <3^(B)£- 

4= ^oj-o] 9j 7 ^^ ^ ^ ^ o. oj.^ ^tg^i- w >4 ^-ol ^jr ji^ofl oi 

*fl Alo>z]-ol 71^^ ^*Hr #31 #^*<X ?H 7> 

^4- 

<80> £ 70. ^ 2 6j|oD 4^ «5fl^SAl^l-g- on^afl^o) ojw.^. ^3 

iAl*V ^£014. 

<8i> M. ^ 2 ofl- ^ ^ ol> ^.71 XI 1 fl#*> 4(202,204)4 XI 2 ^ 

#44# ^ 7l*ofl ^ ^)Oi ^4. 
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<82> ^, <5«^#(250)# A>o]ofl *fl 1 71^(210)4 ^11 2 7lt 

(230)°1 3l*lSH, #7l Xl 1 71^-(210)j4 n>^^.^ xl 2 71^(230)^ cf^^l 3- 

i(P)S ^^^VJl, ^ sMi^l ^ofl cfl-g-^H #^^B^i(232)2f, ^"71 s]-4i(P)^ tfl 
-§-*H *m ^ei^Ei(234)# 



<83> #71 ^^(PHl ^^-^ 7}*)^ ^ ^ (A,B)— ^- M-¥^l, 

z| <^*H] t}l-§-<5H xl i ^^V^t 202)4 X] 2 ^^-^(204)^: ^^^cf. 

< 84 > <a^f*H, #7l A SMi(P)n}t}- *ll 1 ^ *ll 2 ^^>^r(202,204)ol 7l# 

(230)^1 -§-#^i^-(238)3|- Xl 2 tifl^DK240)* *Hl5. 

<85> ^1-71 Xl 2 7]^r(230)2)- nj-^iL^ i 7l^-(210)^ <Qt£^ Sfr7) A 5^/2 <3<*P> 

a-^s. ^*l^?ll m^*}^ 7flo)B 51*1)4 dH^ afl^(Dl£Al)-i- ^tk}. 

<86> # 7 ] = iH^l^^l^ #71 TflolE tifl^(Dl^A])jz]- Tfl^lH 

#^-(212)4, TflolB ^(212) 0.^(214)5% , ^7} £\}o]b\ yfl^^). <g 

^ #^-(216)4 °)7*& ^(218)^ ^#^4. 

<87> #7] ^(PHl cfl-g-^ <3«H^ ^.efltl #^-(218)4 ^#e>^ ^-di^^- 

(220a,220b)^g- 

<88> #7l & 220a, 220b )$\ #^lfe *fl 1 afl^=^(226)^- ^^4. 

<89> #7l XI 1 71^(210)4 2 71^(230)^1 wV^ofl^ #^o} ^r^^l-Tll ^ 

^ 1 ^d^^(135 0 )(228)4 2 45°) (236)* ^t!:4. 

<90> ol^- ^Aj ^^^1- XI 1 *fl4 7>^lcf. 
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1020020057648 &^ <y*>: 2003/5/27 

<9i> JE 63f 5. 7°fl ^-o] ^^sfl^^g- NW NB ^ 

<92> ol^ ; £ 8^- ^^tb^. 

<93> 51 8^ ^<H] ^ ^^SAl^Sl 7B^O.S- 5*1 tb ^^£0]CJ-. 

<94> £ A)*V W><4 ^o], 60^ 2)) ^(100)^ ^4 o)<2}- o>0. o^ofl ^ o) E PCB 

71^(300)4 *11 1 , *ll 2 ^)o]b\ PCB 7l^(302,304)# ^^4. 
<95> ojnfl, ^^O.S.^ ^-71 7llo]E PCB 7l^(300)£r 7fl°l H yfl^ofl A} Jr^ S^l^, 

AM 3 PCB 71^(302,304)^- t-j)o)E| Bfl^ofl Aijr-g. 
<96> 4^) , 1 c-flolBl PCB 7l^(302)^r ^^tb NW <3^(3Eb NB ^-§-*> 

7] ^M^, ^-71 *11 2 cflolE^ PCB 71^(304)^ NB <^(5&b NW ^^)^ ^^-^>7l 

<97> olnfl > c])o)e) A]Jro]) tfl*fl ^ofl ol7>5]b Ji^ 3) S] S^l 

*i ^SM) ^7} 1 t-flo]Ei PCB 71^(302)^1^ Xl 1 ^ti^ 5)5.(306)-!- 

*}JL, ^1 2 tiHEi PCB 7l^-(304)ofl^ Xl 2 ^>i^s)S.(308)l- 

<98> a o V 7 ) 7^1 1 ^ ^1 2 ^l-Ji^S)^^ *}^3- ^S^H ^ 51 ^4- 



1-^ <$q^ i^B} 5)-olH 2.^- ^^H, ^^ofl^i A-)^ Ji-tf 

28-16 



1020020057648 #^ ^7}: 2003/5/27 

Ais. <>13*H »1 1 Xl 2 71^4; 

#7l Xl 2 7l^r4 nj-^ti^- Xl 1 7}%2) °i#6\] ^o}^ cf^o^ sj-^^^jzf; 

#7l s}-^^ ^l&ofl sfltg-^ ^] ! ^^ofl ^-SfinflE^^^.; 

#7i ^^un^^i7> xl i 7i^-£l ^^^| 

#71 ^-f-*i^l ^v«-ofl xl i 

#71 Xl 1 7l^ E^ofl Xl 1 

#71 Xl 1 71^:^ n>^Ji^ Xl 2 71^5] <U^6\] ^S\JL, #7l sj-^h^^^ 1/2 ^ 

i7faf xl 2 ^^H 1 ^V^; 

#7l Xl l i^^i ^7>sf <g^^ xl i Til 2 ifl^ i7>2f <£tJs} xl 

2 sM^-^l-; 

#7l Xl 1 4l7>Sl- olofl <£7jS} Xl 1 sHl^^, ^-71 a)} 2 iL7>Sl- 

oHi xi 2 s|-4i^^-si ^oil AA cfs. ^#^# 7}^ib XI l, 

Tfl 2 3#*l-€-§-4-; 

#7l xl l ^A$\ °H1 XI l sMi^*!-, #7l xl 2 

°H1 <^^^ XI 2 sMi^sl #^1 ^€ XI l 

#7l XI 1 51 XI 2 afl^^ AVoiofl 
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2] 

Xl 1 

^"71 ^ 1 ^ ^] 2 ^H^j XMB ofl^ja^iq. ^^^^-4 c^|o] ^ 

[^t 1 * 3] 

xi 2 *j-ofl sa 6 !^, 

4] 

XI 3 &<>h, 

5] 
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6] 

#7] *|] 1 ^^V^ 3 20~50nmol^L, ^ 2 

[^^*o> 7] 

A o V 7] 1 ^^>^«fl cfl-§-^ h=.^ SHE S=o] Ji ) ^1-71 2 

[^T 1 * 8] 

*)1 1 &<>H, 

*)1 1 ^1 sa^i, 
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sJ-tt sg«8^1 ^ Ef^] ^s)^- *fl l c1Me] PCB 7l#-4 >fl 2 cflo]Bl PCB 

10] 

^71 *fl 1 3HEi PCB 7)^ l-«|(SEfe i^e} 5MB) SLH <8*H A]Jr 

[$^* 11] 

*fl 9 %hi sa°H, 

^•71 2 °1 Ei PCB 7l^ 2]-o)E( £E ^ i-i^ <^^ofl X| Jr-^ 

^7}^ C-flolEi 

[3t^ 12] 

9 %H1 

aj| 1 cflojEl PCB 7l^ofl^- *fl 1 ^3^.7} ^ElJl, ^-71 *fl 2 C-flolB] 

PCB 71^ *fl 2 #nKS.3 33.7> ^1°>^ ^^S^l^l. 
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13] 

*\S. °134^ ^4 4 1 71^4 4 2 7144; 

#71 4 2 7144 *>^Jife 4 1 7144 ^^ofl ^44 4^4 Sj.^cg^^; 

#71 44^^ ^ofl Sfl^Rr ^1 1 7l^rfil ^^ofl ^£ ^nflEgJ^Sif; 

#4 4^<34 1/2 <3^44 ^#4jl, A-lS. 4€- 4#lM" 7M^ 4 1 
44 ^ 2 4 #444; 

#71 4 1 g *fl 2 4#44<>1 ^6fl JjLtg^j. ^^^4; 

#71 ^-f-444 #JjL6fl ^ ! Hfltg=^3j.; 

#71 4 1 7144 4^ ^ I ^^^4; 

#7l 4 i 7144 4^^ 4 2 7144 <y^oil ^#4^1, #71 441^^4 1/2 <g 
^44 44 4^ 5144^ ^4 TIMmall^ ^©I4«fl-?i4; 

#7l 444 4^^011 ^-g-tb #7l ^ 444 ^44^61) 44 ^4 ^ x + 

43! £44 4 2 i^^J £44; 

#7l i ^4^1 £44 <^^4 4 l 4£^44, 4 2 ^4% ] £44 ^^44 
2 4£444; 

#7l 41^42 £43) £44 41^ 4 2 4£44°1 ^4 7144 4^1 
^#4 4 2 ^44; 

#4 ^11^42 4^4 4°H1 ^#4 °-^fs 
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<#7) *H 2 7l^b^ e^ofl x| 2 
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